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ANION DISTRIBUTION IN MELTED SILICATES
0. A. Yesin

The assumption that the distribution of silicates represents a polyanionic /2110%
fluid, first stated in [1] but not in [2], as accepted in [3]. The approxi-
mate method for calculation [4] published by us [5] for the entire range

of structures and the equations found for the distribution of ions is

Si 072(1+i-c)

Q%41 c for = 2c + 1. . (1) A

Table 1 presents the concentrations of various ioms, mols (IOONi C), heat of
a2

fusion AH/Q of oxides and NeQ activity, calculated according to the equations,

equal to Nog when £m= 2c+1l. Data for NSio = 0,67 are missing, as in
2
. N S . N
assumption (1) even (81205 )n ions are realized only for infinitely large
values.
Table 1.
N3i0, k] [0] |ISi04-][ IS0} [ELOwnt-] (SLOM] | 18101 | [SiOnd-]
0,331 0 0 oo 0 0 0 0 0
0331 1 179 lis 3 0,6 8 0,2 0,002
g 40| 0 0 |53 21 8 5,5 2,1 0.5
040{ 1 | 48 |i9.7] w1 3.3 6.9 2.8 2.4
050 o 0 25 12,5 6,2 12,5 6,2 6,2
050 1 1 a3 |15 | 671 3 9 4 5,4
06140 0 6.6 28| I 5.9 2,3 5,2
0.51‘_ ] 2,41 o8 0,8 0,2 2.7 0,8 2,6

. #Noter Commas indicate decimal points,

If the shape of the anions is close to spherical, and the arrangement of

tetrahedrons similar to cristobalite, then we obtain [6] a function difficult
2/3

for the summation of orders c = im + 1 —1.7im 2}
Simplifying (1) in the direction of (2) for less complicated anions, and
aSsuming|[6] im = ¢+ 1 ‘ (3)

coming much closer for large values of ¢. In the last case the equations (4)L

‘N"‘

uniting Nj2- and Nl,4 with N and AH/Q, we get the form* = Np =

5i0 ——————,
T N et e At
iﬁ/szﬂa"—_‘_ Y YR s T, (5)
SNU =) 2N = 2 Vit = 2p U — ) — 22 (L — )
(=) (V-2 6) ]
*See [5] for designations. A =g [1+' N ]. ] [“

1



where V
- yi__—'_"' k::'v’l‘ /.":}Tuz.-‘/ (?)

The values calculated according to these N, _ mwol%, and AH/Q at T, o= ¢+l

3 3

are shown in Table 2. In addition when k = 0 for all substances with SiOZ,

except that N8102= 0.33, we have anions of varied complexity (see Tables 1 and
2). This is conditioned by the process of the reaction [4]

T afigleey— Mime)= . t(ir2—e}=

ESLO:.‘TT:C T = Sii-—lolt‘—-:-:: + SirsOairime p

in which the 0%- ion is missing. Their constants of equilibrium in the

concept of the approximation are equal to unity.

. -The results of the calculations are correlated with chromatographic
data for aqueous solutions of sodium silicate [7]. In melts of the latter
substance the constant k = 10-3 [8], i.e., it is small. In agreement with the

test, the content of ions Si0, %", Si.0.%~, and 8i, 0, ,.% ions increases

4 27 3710
monotonously, and the polystructure (I Ni C) decreases* with an increase in
c=2 °
the Na:Si ratio (up to three), while the concentrations of 8140128' go

through a maximum near the composition of metasilicate.

Iaﬁz%j _ "

sio:] ¥ [0 [imi00]isnom|snow-l] 54081 | 15101 | (8101 [ 2 b ¢ ¥ arrg ,{

01010 |89 [17,7] 531 27 7 08 0,03 1.5 !

ol le0 J16 jo4 |1 1.9 0.5 0,04 ) .

b0t o 0 J30.4|mn,90 46 | 59§ 23 | 02 41 |

50| 1 {507 |14.8] 43] 172§ 205.] 07 0.1 0,91

w| o o [18 | 5| 23| 47 4 117 | oe2 062 |

o6l | 1 18751091 .32) 0o | 24. |. 707 |02 051

osr] o o 1571 61 17| 3]s, |08 10’5

o67] 1|29 | 7,21 1.8 04 1.6 | 0.4 0.3 - 029

w01 0|0 | 68) 1.7 0’4 | 106 |04 { 032 Jolss .

oo | 1 2890 6% 1141 03 [ 112 | 03 . }.02. 0,21
R U

*Note: Commas Indicate decimal points,

T

S S0  SL0A TSRO T TaLod L
. “BIOd, |fxoenidl - — e
Na-Sf M xpert L_J_Expen- 22 1Experi b xpen-ij.__-_u_- Lo
Nas A Computede— = [ e '
i ’ f‘?}e,‘f‘?‘_l,\??mp‘uwt-e-dmentaﬁgpﬂ;lemaii -(-)l'nPEtidJ .

. Y 695 1“} . 7 2 » ; ._‘ 0 L R 0 .

= | i ; 23,7 1A h e | 12,0 125 6% | 93 |100 124

B | i1 1257 114 12,0 9 . 6.9 52" 10,0 35
02 1 1 127 34 B4 ] - 21 .| 438 i1 8,0 1.4
06 : 1 — a8 | o8 | 16 03 |os | o1

i KCEEY _ 148 | o8 | 1 12 | 014
*Note: Commas indicate decimal points. | : :




Observed parallel with this are the extremes of Ni . and for other
L]
ions. Qualitative agreement in computations for melts with data for solutions
is hardly possible in respect to the small concentrations of silicate in water.

Comparison of the Si content, at.%, in silicates, calculated at k = 0 with the

il

results given in Table 3.(%Si 1004N, /TiN, i =2c+ 1land 2_ = ¢+ 1).
Z,C Z,¢ Mm m

The well-known qualitative agreement of calculations with chromotography
occurs with cobalt [9] and lead [3] slag, where the constants k are sufficiently

large (2.6 and 0.196).

Institute of Metallurgy

USSR Academy of Sciences Received 11 Dec. 1972
Sverdlovsk
* o= : P a3
For T = 2¢c + 1 magnitude Z Ni,c _ A X Yy ,and for 7 = c + 1 value
c=2 1 -x1-¥ m
y
N = XZ 1

1,6 1 - x 1 _ Y1
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